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(57) Abstract: Magnetic thin film for high frequencies (1) simultaneously exhibiting high magnetic permeability and high saturation 
magnetization can be obtained by a combination of T-L composition layers (5) constituted of T-L (in which T is Fe or FeCo, and L is 
at least one element selected from among C, B and N) composition with Co base amorphous alloy layers (3) disposed on either major 
surface of the T-L composition layers (5). Further, magnetic thin film for high frequencies (1) not only simultaneously exhibiting 
high magnetic permeability and high saturation magnetization but also having high specific resistance can be obtained by disposing, 
in addition to the T-L composition layers (5) and Co base amorphous alloy layers (3), high resistance layers (7) whose electrical 
resistance is higher than those of the T-L composition layers (5) and Co base amorphous alloy layers (3). 
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(57)g!ft: T-LfflriMfc (fcf£U» T = Fe^fcliFeCo, L = C, B i3«fe tfN &SS?3f tlZ&ti. < 1 1> 1 8 
T, T-L«§Sg!B5g5i3<feO:Com^«!Saa^*H3lcaiX-C> T-LfflfiMaB5fc«fctfComgMeae£$Ji3j: 
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£&ftSfc©-Ctt:fcV\, o£!K C o ^*i^f ^1 3 t T-L^«f 5 
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ttteZo — *\ m^wnx-ft 3 -efc^L^, c o ^^iifc^s 3 ^ t 
^Jio^sjiaasr, 5£ (2) at^t. 

[ { (T2/T1) Xn} /T3] Xm-5£ (2) 
— _h3£Lfc£5l-s T2teCo^N£ifl«^&Jl3 0ff£, TlliT 
10 — L m^ii 5 (D0- £n T 3 teitttStrCJl 7 Off £ Sr^^^-To 5£ ( 2 ) ^ . 
r/j teft&&M&-?%-b<D~efett:*<\ 0^«9 N TT2/T1J f*. T 2 Of 

15 ~5tf5ii«t5o n^5^M^6^. T2:fcJ:t>*T l<D{it£/h£< 
mte, ^WttfIl©iJf^ s 2 0 0-2 0 0 0nm^5J:5^' 

20 &J13 £T-L|&J&#»Jf 5/55^^2 il^Jf £)frfc#K:, ff^tiJi 7 ^ i jg 

SC^Jf 3<Dff£T 2, ^g^tJi7 0ii[$T3^^m. OnmtfcSi 
f^f5 0 rOi^fC, Co^^f B «^il3^T-Lm^ii5^^tb^ 

ti2mmmistitcmz., mm7im7frimmmistiz>k^5 iooim^st 

^:200~2000 nmtfSfcfct^ m^4 0~4 0 Ol£l£^&*L£o 

C o ^^iflfC'^&JI 3 , i^JfelTCJi 7 Sr^tfi«JSI»^« 

teitJill 5£ (2) fd^c bfc^jfil^^mffl-t-^ -HcioT, 1G 
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HzlC*Jtt5*&ai* (skin depth) % 1 . 0 m m&±\zWtfe'1rZ> w £ 
£fr£ 0 CLCn?, f^§li^T^ (3) T?^$tL^)o Jfc*5s & (3) fs 



flUM^/V (n=2) t^2^4 # ;V (n=3) t &$£lL\Z.1@k 9 0 f£ 

(0>J) 

ilf^^/l' (n=2) 

C o ^HM&Aflte&Ji 3 £ T - 5 2 Jl-foM SftfclfcK^ 

i«i@ftJl 7 £ 1 Jl^Jl 
!2t^f^;V (n=3) 

i^ffi^cji 7 & i satje 

Co5R**SS«#4k«3«:(3), T-L«a^«»JB5Sr(5), iSi*B#uJf 
7*(7)i:Ut*U Hf-f^/V (n = 2) £#21M'*/V' (n=3) 

(3) (5) (3) (5) (7) (3) (5) (3) (5) (3) (5) (7) (3) (5) (3) (5) (7) (3) (5) (3) (5) (3) (5) ( 
7) 

y^tt^iUm T/V5:-^-> ^3^7, SE-fbS*, MsT/VS 
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5 ^ecofctf), MM I croj; 5^^^7°c i -fe^"e^$tv6Ii5JlifeS^lElE&^ 
5i^*t^T-fe5o lot, &&1 1, £«2 l*5«fctf£tR3 1 (**o*8H, 
#9H*5.fctJ^:L lEU^&ftS) t Ltli, Si, GaAs, InP, Si 

10 ^v>t, *&^<0?M&ffifl^*lK 1 SriM Ufc«*^©A#«Sr^*-. 

^ffil^Kti^l:^ KJ&m Ufc— 09£tH 7 0*5«fctJ^ 8 Em^f. 

15 ffitd^^^^m^^ttfeSpBa^/H 2, 1 2 fc. CtbejO^ffi^-T/V 
12, 1 2^^1 lfB«T^9 3, 1 3 k, Z.th<D 

(Dmmm i3, 13 <D±&m ? & 5 ma&fc&frfc— ^^^^oiisji^ 

20 TV^o SillO»¥i3^;H2, 12)4^^^© 

fc£>oS»i 6*ss«i lO^^I^W^Jvrv^o i©i5W^^ 
1 cm, -MlWttSHl^ot, Ifrftflgl 3, 1 3^Ut?ffl3 
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m9m^$tbs<t jk-o??? 2 cm, s«2ii, ^oit2i©J:(c 

5 BJW^tt^l a aO_t^^$ttfci^^2 3 

£ b ^ r. (Dmmm 2 3 <z>_h^j& * tiit*m =^24^ m^^sa^ 

#BW^it5Jli&ffli&t£?f J® 1 MM I CRM ^9* * t VXJ&m 

^io 121*3 &T$f& 1 1 m^-r 0 

$10 HfiW * 0*flcJi«^4rJfe* W El Lfc*> 

25 z.tib(omffiX'7F;£3nX^Z>4>#?* 3 (m % Hi 1 lat^Sfr* J; 9 lc 
£&3 1 ^ i©It3 l<7)±lC^^CT^^tt§^m^3 2t, 
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wmwk 3 3 &m o & 5 &frtd&uwk 3 5 1 , ^ <Dmmm 3 5 (D±^m^, 
mm3 s^mwztsn, /7^K-i'»-^7^K (g-s-g) 

15 ^CO^i; Ut^/^7^='f^3 4C0/h^^^-e#^, o 

^s-e, mmi cffl-f is???i<cmmi-zmmgm<Dtfnbvx^ gh 

25 {££&v^?tc1-3fc#>-?fo£o 



(^»J) 
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mmm 1 3 

5 S i V^^<D±iZ.S i 0 2 & 1 0 0 nm<Dm£fc}$ l Wkl'tzi><D%:mmb Lt 
1 O^P a^X-^mmn^t^ JdE^l OPalcWK'Ar^^AU 

io io owoRF^'!7--ei o£ffl> mw^m*:*^? ? ^-y^f^t'* 

#CV^ JEE^J^S o . 4 P a i 9 t A r ^f^Olt^iiU, 3 0 OW 

V ^tf&ftvit 0 tot, ^-r 5/^— SrWttS^^lcj;«9^tR± 
fc^«rtTofc 0 j$fl£%& (rate) «\ C o Z r N b ®<DJ&Jg|H#~e 0 . 3 3 n 
20 m/36J\ Fe-Cil (^*»* : 5 a t %) 0>j3U»*T? 0 . 2 7nm/f, F 
eCoAlO (Fe55. 2-Co24. 8 - A 1 2 0 - a t %) JfOJ&lRB# 
T*0. 12nm/#itfc, ©MHI*MSriW»-rS - 

25 *i\ 2^_h<B|&lJiB£L'rj¥£l. OnmOCoZrNblMLfc 
*©JLfc:f&2JiBfcL-C*£l. 0nm©Fe-Cf«t5«t^ 
^/V&2IsI^«9 5gbfc:o #CV^ % %hAM 3 <D±i£&£ 1 . OnmCFeCoA 
1 OSSrfifeJ»b/t. ^JkDJ:?^ C o Z r N b Jf t F e -Cil^^Sfc 2 if 
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(MMWD «r#fc WbM-Z : 5 0 0nm) 0 ^*5, Fe-C, CoZ 
rNb, F e C o A 1 OOf i^Oifcig^lrWTi^bTfcX . 
5 Fe-C:40juQcm (£*&jft& : 5 a t %) ~ 
7 0 ix Q cm (mmM%. : 7 a t %) 
CoZrNb : 1 20/iQcm 
(F e 55 . 2 C o 24 . 8 A 1 20 ) O: 6 00,uQcm 

10 (fifeffll^^/V) . 

&tg_h<D^lJlg i: U*tJ5£ 1. 5nm(?)CoZ rNbl^rMtfcf ^ 
0_h^2JiS £ UXff^ 1 . 5 rim OF e - ClSrMt^Mf'l' ? fr* 
3EJjj*0agU;fc: o #C^-C> fgeiiSOJilJlFeCoAlOjgSrl. Onm^I 
Lfc 0 £JU2©«fc5te* C o Z r NbJf^F e — CJI^SIK: 3 »i*oSMB$tb 

15 fcb%iz.F eCoAlom&im&,Wk1r2>k^5 lt^^/wMMIr, 5 

2) £#fc : 5 0 0nm) „ ^*5> jfcil^JHtt-Bfc Lfc^JfeM 1 £ IRI 

20 O^AHiM^) 

2£&_h<E>3l 1 Ji S £ UTJ¥£ 2 0. 0 nmOC o Z rNbl?rMUfcf> 
■£0>-LK:$&2J!B £ LTflC^ 5. OnmOFe-CflSr^Lt, ^tt, F 
e-Cjf(7)±(CF eCo Al Oii^2. 0nm^)Htfc o J^±Oj;5(-> Co 
Z rNbJf, Fe-Cl^iU'FeCoAl OM&ZZtt 1 AMU**"* £ ^ s 5 

25 i ^ * /v©»a^, i8t-f^ mtv\ ii2 m^irm\£mw&%i&* 
m-fzn&mvmm (mmrns) mmz : 4 8 6nm) 0 j&bi 
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WBJKDfSlMEk U"Cff£ 2 0. 0 nm<DC o Z r N b Jf &J&flg L7£l^> 
J t(0±Xc%2M § t b-ti¥£ 5 0. 0 nmtf>F e -CltMtfc. ^:UT> 
Fe-ClO±}CFeCoA10l^5. OnmJ&flgbfeio .gA_L<7) <£ 5 l-> C 
5 oZrNbl, Fe-C)l*5<J:tJ ? FeCoA10g%^S(Cljl^-t-§tV> 

mirzm&m&wm (MMm*) o»»* : 5 2 5nm) . 
tmrnm 5 ] 

10 ^±©i»Jl~4|^ Vvf*Lt>it&}&#LJ§7 £ LTF e C o A 1 OM&m^ 
5t<Dtfcofc#, H»J5-ei*F e C o A 1 OjfKl^&T, ^IgfciJl 7 £ b 
TS i O a <£:fflV^ 0 

m&mm mmms) *mtz. mmz soonm) . tz&, s i o 2 (D^mm 

S i 0 2 : ~1 0 l2 Q cm 
20 »J5i», F e C o A 1 Oll^tt, ili^i 7 t UT S i O ^ 

S^±0^1JBS £ l/TJ9£ 1. 0nm©CoZrNblMLfct> * 
©JbtC^2Jig t L-CJ?£ 1. 0 nm©F e -Cjg&^J&bfc ^rbT, Fe 
25 -CjfO±K:S i 0 2 m% 1. 0 nmfifclftUfcoEJLbfcJ: 5 I^CoZ r NbJl, 
F e -CJl&^S i 0 2 JI££St;il®i a oj#]Sli-.5<bV^ 1 */H©J& 
HH^kS^ l o OiM^/HTV\ Hi 2liI}^i-^'i4^^^ ; t-t-Sli'^a 

&&R (H«1J6) «r#fc (if&ff£ : 3 0 0 nm) . 
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MMffl5 tmm^. F e C o A 1 OJi^x.T, ^WSnM 7 th-XS i0 2 Sr 

^^mm^m^-^c^^mx^ s&i 2mfc^ffi&MmMj&%:^'rz>M& 
m&mm (mmm7) &#fc aw* 5 2 5 nm) „ 

10 F e C o A 1 Om (^JfefJl~4) *5j;tfS i O Z M (^lt^J5~7) {^*L 

i^m^f*s &&mm&&m\.tc^ *s<y?mwftmz2o s c cm© 
15 o 2 tfx%2 0fmmA^&mm<Dmm%mfc£&&^kxMf&i,tc. o gs»fts 

.20 ?/v*mx, mi zm^-rm^mmm^^^m^m^mm: mmms) 

£r#fc : 5 0 0 nm) 0 

Cifc»J 1 ] 

ilBHWJl^^V^T, Fe-Cl^Feli^tfc, FeCoAl 
OJI^ttT^ CoZ r NbJi^F e-cmt&?£mz.mm-$'%Zk\ t Z.£o 
25 TJtWJ(D^att^M (JfcftffJl) £?10/&Ufc o fc*3, ^»JlO^J¥$ (5 
0 0 nm) fcEJCKl&5£5fc^ C o Z r N b M t F e m^WMmm^^ 
tl2 5 0@i: UfCo 
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«»3»ai*<OjBI3feW:»ilii5Ja*^W*»« OfcJKfWBflfc PHF— Fl 
0 0 0) &fflv\ «j!C<HH4ttSlb*mSi?K*W- BHV— 3 5) £ 

AyK#$, ^^t°^m^ % 2-5) SfffiV^-CPJ^Ufc ^IWl~8 

icoVMTte, *^«tt*«K:*5»t*i«»tWl7©i&W (v o 1%) *>$m 3 

Ml 3Hlfc*H-«fc5^ *38WRlJ:*#3fe»«^ 14kG (1. 4T) £1 
±<Dfflnmfc. 2. 0GHzto#P,|Jl«, lGHztfcMtSlt^ 
ftffi ) a*4 0 0£JLh, 2 0£U:<DQflk -tttJt^2 0 0/iQcm 

m^tcF e C o A 1 Og, S i o .JWsitfi «*<KMfel3 «fc tW«5« 

h-hVpfr^tCo r.r"e N H»Jl~8©tfi"C, Tl^O. 5 — 3 nmcDiSH, 
^OT1/T2^0. 8~3. O<A$SHK:&5^fe0!):U 2, 5, 6, 8fc£l 
4kG (1. 4T) U-k<Omamfc, 2 5£kJi<DQm&ftX^Z>Z.btmn£ 
*l5o ^7-^7-iM©-t-Cfc5 F e C o A 1 OT'iUgSii 7 * 

^jStfc*liiWl^4tt, 2 00MQcmSi±OJi»*too % Vvftbt 

mamwi4. 5kG (i. 4 5T) iGHziz.#>tfz>mm^<Dm%ti 

1415 O-CfcS**, 3g$^>»$/h£v^fc ju" <D^PKfi{c^f^tt^^<. 
(^WJl, 2. 5. 6, 8fco^T) 
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HJfefOls 2 % 5, 6, 8te v F e -CJ!tf)J¥£tf$l . 0~1. 5nm-C&> 

So xBmtirfrbs ztib(Dm&MmmM<nMT£&ffiMls1zkz.Z> Fe-c 

(H»]4> 7fcOVvC) 
5 mMM4:^3XXf7 tt % F e-Cjf <Dff£^5 0. Onmt^. £ tub ©IS 

fc, C o Z r NbJl{J:oVM:fi#^«-efcSw^^^^^o IHWJ4T* 
10 (H»!l3^olN-C) 

15 iKB^ttfeo 
9 ] 

iilBUJi^ 1 M&l^T, F e-CJB&F e-Bjf tn3E*.;fco -tftEWm, ± 

C^io) 

_h1BH;&fe0lJ5{;L:fc5V^-C. Fe-ClS:Fe-BllJ:^fc. -ttUsWl-fi* ± 

25 C^»J12] 

JilBIUfeM7tC*5V^-Cs F e -CJitrF e -BJi^^fc 0 ZtlUft&s -b 
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fc*5, mmm 9 1 2 -m, f e 95 b 5 ^^-y ^ srfflv^ r t k 

£«9, F e -B®£r?£j&bfc„ 
JifB^M 1 t':J3V^ F e^-CJl&F e-B-NJlfc^;tfc„ *r*LEA0*ri* 

5 ±mmmm 1 £ na^c u-c, ^mm<Dm^m^mm mmm 1 3 ) ufc 0 

5r^^y ^iS©^t W^l-f At5 Cl i I- i F e-B-NJl^J&L 
10 JifE^lWU^^Ts Fe-CJl^F e - B - Cil^x.fc„ 

jiis^JiM 1 £ maste ut, ^^(D^m-i*^ mmm 1 4 ) &^j&ufc 0 

ft*3, Fe 95 B 5 W-^ h£rJEV^:i^;iJ;>9> Fe-B-CjlSr^b 

mmmi 5) 

15 _h|Bllife^Il^*5VN-C, Fe-CI^F e - C -N«^X.fc 0 -^J^M*. 
}C<fc«9, F e-C-Njf &^J&Lfc„ 

ft b T B *3 J: U*/ £ tt N £ m m # 5 ^ t ifi ^ 5 o 

25 C^»J16] 

JilSH^H^^V^T^ F e-cm%F e C o - CJlKl^fco ^thU^s 
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fc*5, F e 70 C o — tfy bJtteiC {MM) hSrSMLfc*^*— ^ 

5/ h^rfflv^r £fc J: 0 . F e C o -CJ!3:7f0j&Ufc:o 
7] 

-hlB^Wd 1 K^T, F e -Cjf £F e C o-Bf^ifc, *T*bEWI-WU 

5 ±ib^»j i i: tt, :rano**aitti«K tmmm 1 7 ) ut„ 

fc*5, Fe 6S Co 30 B 5 ^^-y^b^VNS^^^J: t 9, FeCo-Bi 

mmmi 8 3 

_k|Bll»il 3 K:*5V^-t N F e-CS£F eCo-Cl^tfc, -tftEAfl-tt, 
C^^Il 9 3 

Jb1B^»!l 3 fc^^T, F e-C)f SrF e C o -BJBfc^&fco *:1n&&\&* 

15 ±.tzmmm 3 t tt, *mw<Dm&mimm mmm 1 9 ) ^m^ 0 

JifBlSffifll5te:*5l^-t\ F e — CJB^r F eCo-Ci}Cltfc 0 
20 ilB^»J 5 mmfc Lt, #«W<0«^Ktt#l£ (3fttt09 2 0 ) bfc 0 
ft*5, Fe 70 Co 30 ^-y5' h_L&-C (^) hSrEfliUfc*^— ^ 

mmm2 13 

JtffiglJtefcl 5^*51^ F e -CJiSrF e C o - B®{^^fc„ -^tt^^x 
25 _h!B$l»J 5 £ IH^^ LTs ^H®tt^tt&Ml (J^WJ 2 1 ) Sr^fife Ufco 
ft*^ Fee 6 Co 3 oB 6 ^-^S'b^5ii(a!3, FeCo-BJf 

C^»J2 23 
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Ji|B^JS^J7^*5V>T, Fe-C|!:F eCo-Cil^x.fc„ Z thrift- fe, 

5 mmm2 3i 

_b|B^ifiM7^*3V^T. F e-CJt£F e C o-Bjf^X.fc„ ^tU^US, 
ft**, Fe 65 Co 30 B 5 ^^j/h»5ri(a!), FeCo-Bi 

10 C^»J2 4] 

JnfB^Ml^&V^t, F e-CM&F e C o - B -Njf ^X.fdo ^tv^ 

J&Lfc fr*5, Fe 65 Co 3 oB 5 ^-^J/^^V^5ti:t)^C, 
y y^fcN^^^^y^gf^tW^i-lAtS^iia^ F e C 
15 o-B-NJi£^J&bfc 0 
ClUlfcM 2 5 ] 

_hiBH«Jl ^*^-C, F e-CJf 3rFeCo-B-CJiK:^;tfCo -etv^ 

J&Ufc 0 ftS8, Fe 65 Co 30 B 5 ^-^Ml:C (^) ^WybSrlE 
20 KUfojg^ — ?y h%m\<^Zb\££.V, F e C o -B-CJi&^bfco 
CH»J2 6] 

-hlB^Jfem^&^-'t, F e-CJl^rF e Co-C-N)l^XLfc„ ZtlSk 

m*. ±mmmmi tmm\^vx, ttmnm&m&M mmm 2 6) &m 

ft^rtlciAtSr irdJ; <9x FeC o -C-N®£r^J$Lfc 0 

i6~26 1?# fenfe*-fraitt*«w>*«twtt^ *jajft»w«M4*5 
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0.1 6E!0^»Jl 6-2 6/5)^, T--Lmf&yom5<DT<D%&%, FeC 

o k-$-%z.k h^$ix»hz>^t&t>faz> 0 zz.x\ mmmi 6~2 6tevvf*L 

5 tl6kG (1. 6T) j^±<75f&¥nSHfc£^LTl^r i$foZ> 0 
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m sfc <o t& m 

1. T-Ll^i (fcfcU T = Fetfc«:FeCo, L = C, B*5£T>*N#> 
bm$l&tlZ>'Pte< thlM^yhm frbt£&Ml<DMk* 

m^^ttriBH i tm®c<Dim&n 2<Dmt mskntmm znmt tmm $ 

15 

20 i tc i mi&<Dnffl&mm®mBo 

5. TWrfBT-LJjWfefWCo^aiafjdSl 0~5 0 a t %"efe5 CI £ %<&Wtk 
25 6. S(rlBT-L«a^*«^5LttC*^tt/^ir^B^fcSr^*4Wi: 
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*2B, C, Si, Ti, V, Cr, Mn, Fe, Ni, Y, Zr, Nb, Mo, 
Hf, Ta, Wfaibm$l£tl<Z> / >te< t h im<D7t>B) <£t*£2k 

BUI3C o &m&M&&*<Ot^M7Z*V>lBk&& 1 0 ~ 3 0 a t - 

5 

1 4 k G ( 1 . 4 T) &±fr'Olk%S&ti>S 2 00/jQc m^±T^5i i £ 

10. lGHzt«rt«**Si*©*ft» (/x' ) ^3 0 0gK% ^ott 
15 flBfggcQ (Q = /* f ) 0£JlJbT?S>5^iS:«M»ii-6l»*5tlfclB 

11. MfBHltf>Ji<£>J?££rTl, |tf|B^2(Dji(DJ¥^^T2^bfc^^s 
Tl^o. 5~3. 0nmC0illCfc5, ^OT1/T2i50. 8~3. 0<D 

12. jtfrlBmoJf Off$£ T 1, ^nam2<0«O**«rT2iU^:*a'^ 
3~7 0nmOga^fc!9, ^OT1/T2^0. 15~3. 50<D|Sffifc5 

25 ^^*4Wfci-«»^ifciB««>i*jai*ffl«tt»it. 



13. FetfcttFeCoi^iU 1 6 k G (1. 
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C o ZHf&ftb U ^JimT^^^ lOOO^i (.mfemfeWt : 1 OMH 
z ) , mumttf 1 0 k G ( 1 . 0 T) j^_h N tiMtttf IOOmQc m^_L<7>4# 

10 14. iufSfl 3 ©IltWt'feS ^ £ ^r#m t -tzm&m 1 3 ^|B*cDm^ 
1 5 . HtflBm^tt^^^ff £ 200~3000 nmt&5: £ 

zm&m 1 3 ^iB«(Dm^att^o 

15 

1 6 . iuiBt£ 3 <Dmt*. mmm&mm^mfctt-rz 4 o v o i %j^r-e 

1 7 . |trlBli^tt^^*J-r§ 3 ~ 2 0 v o 1 £ £r#tt £ 

20 i-6ft*3g 1 6 ^IS^^m^^tt^o 

25 19. ^Maft^^i-S^^^feo-C, 

L = C, B^tW^bil^HS^ciK £<b ^fjJttSIlOli, 
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2<DJ1£ % 

5 mfcoiunBB i ^mm^#iiB0 2 3 t *mm £ 

20. tfriana^ii^ ^^-a^-flHWiJ^lWi*^ - ^ *«*it«i» 

10 

2 1. ftf|BT-Lm^Ji I t 1 ^^^tb^)fttrl5L7n^0^^2~2 0 a t %"C 

fe 5 r. b &<&m b-TZ> HWSJC l 9 fcK<ft £>fl£&*^F\, 

2 2. ^mm^mw^^^^^^tMby^^hz^b^mmbi-zn^m 

15 19 mia*^)^*^ 
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2M 



m 
im 



bcc(110) 



^ (3. Onm CoZrNb 



(3. Onm CoZrNb/3. Onm FeC) x 75 



(2. Onm CoZrNb/2.0nm FeC) x125 




|jl (1.5nm CoZrNb/ 
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